Proapoptotic and redox state-related signaling of reactive oxygen species generated by transformed fibroblasts.
Oncogenic transformed fibroblasts are characterized by extracellular superoxide anion generation through a membrane-associated NADPH oxidase. After cellular glutathione depletion, extracellular reactive oxygen species (ROS) generated by transformed fibroblasts exhibit a strong apoptosis-inducing potential. As apoptosis induction under glutathione depletion is inhibited by catalase, the NADPH oxidase inhibitor apocynin, superoxide dismutase, the hydroxyl radical scavenger terephthalate and the iron chelator deferoxamine, the metal-catalysed Haber-Weiss reaction seems to be the responsible signaling mechanism. In contrast to extracellular ROS, intracellular ROS play no role for apoptosis induction in glutathione-depleted transformed fibroblasts initially, since a high level of intracellular catalase scavenges intracellular hydrogen peroxide. Intracellular catalase seems to be induced by extracellular hydrogen peroxide, as pretreatment of transformed fibroblasts with exogenous catalase downmodulates endogenous catalase and renders glutathione-depleted transformed cells susceptible for the effect of endogenous hydrogen peroxide. In contrast to transformed fibroblasts, nontransformed glutathione-depleted fibroblasts do not generate substantial extracellular ROS, but apoptosis is efficiently induced in these cells by intracellular ROS. Our data show that extracellular ROS of transformed fibroblasts exhibit redox-related signaling and at the same time represent a potential apoptosis-inducing hazard through the metal-catalysed Haber-Weiss reaction.